In vivo imaging of human cancer with telomerase-specific replication-selective adenovirus.
Tumor-specific replication-competent viruses represent a novel approach for the treatment of neoplastic disease. These vectors can be used to directly label tumor cells in vivo, as they are designed to selectively replicate within such cells. To target cancer cells, there is a need for tissue- or cell-specific promoters that are expressed in diverse tumor types and are silent in normal cells. Telomerase activation is considered to be a critical step in carcinogenesis through the maintenance of telomeres, and its activity is closely correlated with human telomerase reverse transcriptase (hTERT) expression. We constructed a green fluorescent protein (GFP)-expressing attenuated adenovirus-5 vector, in which the hTERT promoter regulates viral replication (TelomeScan, OBP-401). We used TelomeScan to establish a new approach for visualizing metastatic or disseminated human tumors in vivo. Visualization is achieved via illumination with an -excitation lamp under a three-chip color-cooled charged-coupled device camera following injection of TelomeScan into primary tumors or tumor-disseminated cavities. TelomeScan infection increases the -signal-to-background ratio as a tumor-specific probe, because the fluorescent signals are only amplified in tumor cells by viral replication. This technology is adaptable to detect tumor metastasis and/or dissemination in vivo as a preclinical model of surgical navigation.